Objective: To examine the prevalence and demographic predictors of clinically meaningful weight loss in community samples of obese older adults in the USA and the UK. Methods: Data were from obese older adults (BMI ≥ 30 kg/m 2 ; age ≥ 52 years), free of a cancer diagnosis, from the Health and Retirement Study (HRS; n = 3398) and the English Longitudinal Study of Ageing (ELSA; n = 998). Weight change was assessed from 2004 to 2008. Multivariable logistic regression tested whether age, sex, ethnicity, marital status, education, or BMI predicted ≥ 5% weight loss. Results: Over a quarter (28.7%) of obese participants from HRS and 16.6% from ELSA lost ≥ 5% weight. Being female (odds ratio (OR) = 1.31, 95% confidence interval (CI) = 1.11-1.54) and heavier (BMI ≥ 35 kg/m 2 ) (OR = 1.60, 95% CI = 1.37-1.87) predicted weight loss in HRS. Trends were similar in ELSA (female: OR = 1.18, 95% CI = 0.83-1.69; BMI ≥ 35 kg/m 2 : OR = 1.24, 95% CI = 0.85-1.82). ORs were increased in ≥ 65-year-olds in HRS (OR = 1.55, 95% CI = 1.33-1.81), and reduced in married people in ELSA (OR = 0.69, 95% CI = 0.48-1.00). Neither education nor ethnicity predicted weight loss in either cohort. Conclusion: A high proportion of obese older adults experience clinically meaningful weight loss, but few demographic variables consistently predict weight loss in this population.
Introduction
Recent estimates indicate higher rates of obesity among older than younger adults [1, 2] . Older age and obesity are independent risk factors for a variety of chronic health conditions, including arthritis, hypertension, diabetes, heart disease, and cancer [3, 4] . Obesity also has significant functional implications in older people; worsening the age-related decline in physical function, and leading to frailty, impaired quality of life, and increased likelihood of nursing home admission [5] .
There has been some controversy over the optimal BMI at older ages [6] , with some cohorts of elderly subjects indicating lower mortality and better outcome in several chronic diseases and health circumstances in obese individuals; known as the 'obesity paradox' [7, 8] . However, a recent review concluded that 'modest weight loss among obese individuals, regardless of age, can produce significant health benefits and reduce societal burden' [9] . The review also encouraged health care providers to target obese older adults who could benefit from participating in weight loss interventions.
Losing just 5% of initial body weight confers significant improvements in cardiometabolic risk [10, 11] , and is widely used as an indicator of clinically meaningful weight loss [12] . Most obese adults say they want to lose weight (93%), and the majority report actively trying to lose weight (63%) [13] . Recent NHANES data indicated that 26% of obese adults had lost at least 5% of body weight within the previous year [14] , but the reliance on recalled weights in this report means that weight loss may have been overestimated. Prospective data from cohort studies would give a better estimate of the rates of clinically meaningful weight loss. In the clinical trial context, fewer past weight loss attempts and higher BMI are consistent predictors of successful weight loss [15] , but trial samples tend not to be representative of the general population [16] [17] [18] and rarely focus on older adults [19] . Relatively few studies have examined the predictors of clinically meaningful weight loss in population samples. In the NHANES analysis [14] effects were not examined by age group.
Given the controversy around the benefits of weight loss for obese elderly adults, a better understanding of the rates of significant weight loss and who is losing weight within the older adult population is important.
This study investigated the prevalence and demographic predictors of clinically meaningful ( ≥ 5%) weight loss among obese participants in large epidemiological cohort studies of older adults from the USA and the UK. Although data on the intentionality of weight loss were not available for the US sample, we were able to explore differences in predictors for intentional and non-intentional weight loss within the UK sample.
Subjects and Methods

Study Populations
The data for these analyses are from obese participants in two cohort studies: the Health and Retirement Study (HRS) and the English Longitudinal Study of Ageing (ELSA). These are population-based cohorts of US and UK adults aged 50 or older that have a degree of harmonization in their data collection protocols. Further details on the cohorts and sampling methods have been published elsewhere [20, 21] . Participants in both cohorts gave full informed consent for participation, and ethical approval was obtained from the relevant ethics committees.
Health and Retirement Study
The original HRS cohort was recruited in 1992 with interviews of a large sample of US adults born between 1931 and 1941, when they were aged 51-61 years, plus their spouses or partners, regardless of their age. Participants are re-interviewed every 2 years, with additional cohorts added to the survey every three waves (6 years). Weight and height data are self-reported. Eleven waves of HRS data have been collected to date. For comparability with the timing of the ELSA data collection (below), waves 7 and 9 (2004 and 2008) were selected as the baseline and follow-up assessments for these analyses. 
English Longitudinal Study of Ageing
Measures
Interviewers collected demographic information, including age, sex, ethnicity, marital status, and highest level of education. Age was categorized as < 65 years vs. ≥ 65 years, ethnicity as white vs. non-white, marital status as married (including living as married) vs. unmarried (single/never married, separated, divorced, or widowed), and education as lower (HRS: graduated high school or less; ELSA: no qualifications/ school-age qualifications) vs. higher (HRS: some college or more; ELSA: university degree or equivalent).
Anthropometric variables were self-reported in HRS and objectively measured in ELSA, and included height and weight at baseline and follow-up, from which BMI at each time point was calculated. For these analyses BMI was dichotomized into class I obesity (< 35 kg/m 2 ) vs. class II/III obesity ( ≥ 35 kg/m 2 ).
Clinically meaningful weight loss was defined as loss of ≥ 5% of baseline body weight over the 4-year follow-up period.
No data were available on intention to lose weight in HRS. However, in the 1998 Health Survey for England, from which around a third of the original ELSA sample was recruited, respondents were asked: 'At the present time are you trying to lose weight, trying to gain weight, or are you not trying to change your weight?' This was used as a crude measure of intention to lose weight for the purpose of this study.
Statistical Analyses
The primary analyses compared obese individuals who lost at least 5% of their initial body weight (clinically meaningful weight losers) with the rest of the obese group. Differences in demographic variables between groups were explored with one-way independent analyses of variance (ANOVAs) for continuous variables and chi-square analyses for categorical variables. Multivariable logistic regression was used to assess the independent contributions of age, sex, ethnicity, marital status, education, and BMI in predicting weight loss. Interactions between sex and each predictor were tested, but none was significant.
Analyses were repeated excluding any individuals who gained more than 5% of initial weight in case inclusion of weight gainers affected the results. The logistic regression model was also rerun in the ELSA cohort for all participants who had data available on intention to lose weight (n = 422, 42.3%) stratifying by intentionality status. Intention data were dichotomized to distinguish between those who intended to lose weight (i.e., reported trying to lose weight) at wave 0 (the wave of the Health Survey for England from which the participant was recruited into ELSA) and those who did not (i.e., reported either trying to gain weight or not trying to change their weight).
All analyses were carried out using IBM SPSS Statistics version 19, with a two-sided p < 0.05 determining statistical significance.
Results
Obesity prevalence (BMI ≥ 30 kg/m 2 ) at baseline in the full samples was 27% (n = 5,370/19,750) in HRS and 20% (n = 1,462/7,160) in ELSA. The present analyses included all participants with a BMI ≥ 30 kg/m 2 at baseline for whom reliable weight data were also available at the next evaluation (n = 4,541/5,370 in HRS, n = 1,069/1,462 in ELSA). In the HRS cohort, a lower age limit of 52 years at baseline was set to match the age range in ELSA; this excluded 463 individuals. Individuals reporting cancer at either wave were also excluded (HRS: n = 680; ELSA: n = 71) because of the known association with weight loss [22] ; leaving sample sizes of 3,398 in HRS and 998 in ELSA.
Sample characteristics are displayed in table 1 . The obese participants from the HRS and ELSA samples were closely matched on age and sex, but HRS included a higher proportion of non-white (25.3% vs. 1.7%), unmarried (34.6% vs. 28.4%), and more educated participants (36.7% vs. 21.9%) than ELSA. In addition, HRS participants were heavier and had a higher BMI at baseline than ELSA participants (mean weight: 97.9 vs. 91.1 kg; mean BMI: 34.5 vs. 33.6 kg/m 2 ), and more had class II/III obesity (32.9% vs. 24.4%).
Prevalence of losing at least 5% of body weight was 28.7% in HRS (mean weight loss 12.1 kg; 12.1% of initial body weight) and 16.6% in ELSA (mean weight loss 8.0 kg; 8.9% of initial body weight). Descriptive data comparing those who did with those who did not lose at least 5% body weight are shown in table 2 . In the HRS cohort, weight losers were significantly more likely to be ≥ 65 years old (53.1% vs. 43.0%), female (64.6% vs. 57.0%), and to have class II/ III obesity (40.4% vs. 29.8%). There were nonsignificant trends in the same direction in ELSA (age ≥ 65 years: 45.2% vs. 40.6%; female: 63.3% vs. 57.2%; class II/III obesity: 28.3% vs. 23.7%). In both samples, weight losers were significantly less likely to be married than those who did not lose weight (61.8% vs. 66.6% in HRS; 63.9% vs. 73.2% in ELSA). In HRS, weight losers were also significantly less likely to be highly educated (33.7% vs. 37.9%), and the same pattern, but not significant, was seen in ELSA (20.5% vs. 22.2%). There were no signif- icant differences by ethnicity in either sample, perhaps due to the small number of non-white participants, particularly in the ELSA cohort. Prevalence of weight loss by demographic characteristics and level of obesity is shown in table 3 . Comparing the two cohorts, weight loss prevalence was higher in HRS than in ELSA in every subgroup. However, prevalence was more similar in younger (24.9% in HRS vs. 15.6% in ELSA) than older adults (33.2% in HRS vs. 18.2% in ELSA), and in those with class I obesity (25.5% in HRS vs. 15.8% in ELSA) than the class II/III obese (35.3% in HRS vs. 19 .3% in ELSA).
In the multivariable logistic regression models ( table 3 ) , being female and having a higher BMI significantly predicted weight loss in the HRS sample, and there were nonsignificant trends in the same direction in ELSA. Older age was associated with weight loss in HRS, but no effect was seen in ELSA. There was a significant effect of marital status in ELSA, with married participants being less likely to lose weight than unmarried participants, but not in HRS. Neither education nor ethnicity predicted weight loss in either sample.
We repeated the analyses excluding individuals who gained weight (HRS n = 692; ELSA n = 152) from the comparison group to ensure that observed differences were not due to the characteristics of weight gainers. This did not significantly alter the pattern of results. The odds ratios (ORs) of weight loss in obese women were slightly higher (HRS: OR = 1.40, 95% confidence interval (CI) = 1.18-1.66, p < 0.001; ELSA: OR = 1.24, 95% CI = 0.86-1.78, p = 0.243), and the OR of weight loss in older participants in HRS was slightly lower (OR = 1.32, 95% CI = 1.13-1.56, p = 0.001).
We also repeated the analyses in the ELSA cohort for all participants who had data available on intention to lose weight (n = 422, 42.3%) stratifying by intentionality status. This subsample did not differ notably from the main ELSA sample on any demographic or anthro- pometric variable. Due to the reduced sample size, these analyses were likely underpowered to detect significant effects, but inspection of the ORs indicated that the only notable difference between the predictors of intentional and unintentional weight loss was that class II/III obese individuals were less likely than class I obese individuals to experience unintentional weight loss (OR = 0.36, 95% CI = 0.07-1.88, p = 0.225) but no less likely (or possibly even more likely) to intentionally lose weight (OR = 1.14, 95% CI = 0.55-2.34, p = 0.728).
Discussion
This study examined two general population samples of obese older adults, one in the USA and one in the UK, to investigate the predictors of losing 5% or more of body weight -the amount often used to define clinically meaningful weight loss and associated with improvements in cardiometabolic risk factors [10, 11] . Weight loss to this extent was surprisingly frequent, occurring in almost one in five obese Britons and almost one in three obese Americans; the latter consistent with self-report data from NHANES [14] . Weight loss was more frequent among individuals with more severe obesity, women, and those who were older and unmarried.
The higher prevalence of clinically meaningful weight loss in the USA than in the UK sample might be due partly to the higher average weight in the obese HRS participants (97.9 vs. 91.1 kg) and the higher proportion with class II/III obesity (33% in HRS vs. 24% in ELSA). In support of this, prevalence of weight loss was more similar across the two samples in individuals with BMI 30-35 kg/m 2 (26% in HRS and 16% in ELSA) than in those with BMI ≥ 35 kg/m 2 (35% in HRS and 19% in ELSA). However, US-UK differences were still apparent, so there may be cultural differences in attitudes to weight loss. The greater emphasis on weight control in the USA along with a very strong 'diet industry' may result in obese Americans feeling more pressure to lose weight, and having more support to do so, than obese Britons. Attitudes towards health in older age may also be different. Older Americans are less likely to smoke than older Britons (10% vs. 14%) [23, 24] or to drink regularly (36% vs. 60%) [25, 26] , which could reflect a more positive attitude to health promotion. There were also methodological differences between the two cohorts in that weight data were self-reported data in HRS and nurse-measured in ELSA. However, although this may have led to underestimation of weight at both times in HRS, there is no obvious reason to expect the difference to be biased towards an appearance of greater weight loss. The finding that the likelihood of weight loss was higher among participants who were more obese mirrors results from clinical trials in which higher BMI predicts greater weight loss [15] . This effect might occur because heavier individuals tend to perceive their own weight status more accurately [27] , and accurate weight perception in overweight/obese adults is associated with higher prevalence of weight loss attempts [28] . It may also be due to higher treatment rates among those with class II/III obesity. Doctors are significantly more likely to recommend weight loss for individuals with a BMI ≥ 35 kg/m 2 than for those at the lower end of the obese range [29] , and initiation of treatment with pharmacological weight loss agents is also positively associated with BMI [30] .
The higher rate of clinically meaningful weight loss in women, which was statistically significant after controlling for other variables in HRS, with a similar but non-significant pattern in ELSA, may reflect societal pressure towards thinness [31] . The media's pervasive use of slender female images likely contributes to body dissatisfaction as women compare themselves to, and internalize, the thin ideal [32] , and female-focused media also provide greater coverage of nutrition [33] . Body weight is not as strongly emphasized as a key feature of attractiveness in men [34] .
Older adults in HRS were more likely to lose weight, consistent with evidence that, while people under 55 years tend to gain weight as time passes, from 55 onwards they are more likely to lose weight [35] . This might be a function of increasing concern about future health [36] ; which was not assessed in this study. Alternatively, it may be partly attributable to agerelated underlying illness, though sensitivity analyses in the ELSA cohort found that being older than 65 years was associated with both intentional and unintentional weight loss to a similar extent, suggesting the higher rates are unlikely to be the result of deteriorating health alone. In NHANES 2003-2008, older adults ( ≥ 55 years) were as likely to want to lose weight as younger adults, but less likely to try to lose weight or to take action to prevent weight gain [13] . The discordant findings of lower prevalence of weight loss attempts and higher prevalence of ≥ 5% weight loss suggest that some of the weight loss that occurred in the ≥ 65-yearolds may have been unintentional, but it could also be that older people are just more successful in their attempts to lose weight, perhaps from having been through previous weight loss attempts and knowing better what works for them.
We had expected that human or social capital, in terms of being married or more educated, would confer greater success at losing weight but found no support for this. Quite the contrary, married participants were less likely to lose weight in ELSA, and there was no association with education in either group. Married people may feel less pressure to lose weight because their partner accepts them as they are [37] . Unmarried people, on the other hand, may be more concerned about their weight because the stigma of being overweight is disadvantageous in the courtship market [38] .
This study had several limitations. First, there are additional factors that may affect intentional weight loss (e.g., motivation or advice to lose weight) that we did not examine. Second, because weight loss was not a primary focus of either ELSA or HRS, there were no data available on weight loss intention in HRS and only 6-year-old data for less than half of the participants in ELSA. However, other studies showed that the majority of obese individuals want to lose weight and most are actively trying to lose weight [13] , so intentionality can be presumed to be relatively high. The prevalence of weight loss in HRS was also similar to the rate of intentional weight loss ( ≥ 5%) in NHANES [14] , and the finding that women and those who were heavier were more likely to lose weight mirrors the higher weight loss intentions in these individuals [13] . Our sensitivity analyses on the data that was available on intentionality in ELSA also suggested that heavier individuals were less likely to be losing weight unintentionally, and potentially more likely to be losing it intentionally. However the limited sample size for these analyses meant power was low, making it difficult to draw any firm conclusions. A third limitation is the definition of the comparison group. Even excluding individuals who gained ≥ 5% of their body weight left a group that showed considerable weight variability. Establishing a clear definition of weight stability is difficult because weight is always subject to a certain amount of fluctuation.
Overall, the results of this study indicate that a surprisingly high number of obese older adults experience clinically meaningful weight loss; with higher rates in the USA than in the UK. However, demographic data alone do not predict who will lose weight. Other than having a higher BMI, being female was the only consistent predictor of weight loss in both cohorts. However, these results do indicate that data from large cohort studies are potentially a valuable source of information on weight change, and it would be useful if studies were to include robust measures of weight loss intention in future waves of data collection. Concerns over safety have limited clinical weight loss studies in older adults, but the high prevalence of weight loss in this study emphasizes the need for more research in this group.
